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1»1 •ferrocenedicarbojcylic acid dimethyl 
ester. See diznediyl feiroceno&te. 

I,l'*ferToceDediyl dichlorosilane. 

(CyH)),Fe5iCl,. Aa experimenteJ ferrocene deriv- 
ative ihai prevenu oxidaiive deceriorsdon of die 
surfaces of phoiCkclecnode^ with which it is \i\ Con> 
tacL Ii increases die sl&bility of lighl-sensitive elec- 
trodes ia energy-conveislon rtaciions occurring in 
liquid media. 



rerrocenoy! chloride, 
ferrocene. 



See chioFocarbonyl 



feiTocenoyl dichlor 

dichloTDcaiboxiyi ff 



l.i- 




ferrocenyiboraD* 

Properties: LoDg-^. ^ resistant 
short-iemi Stability ^pi^. iTiatcly 815C, 
sisiance to oxid&don and hydrolysis, contains up lo^ 
3Mb iron directJy combined. 

Use: Specialty plasties, coadngs. flbers: ablative ma- 
lerial for space vehidei. 

ferrocenyl methyl ketone. See 
acetylfeiTDCeDe. 

ferrocerhiixir A pyrophoric ^loy of iron and 
xnisch meul. 

ferrochromiuiD. (ferrochfoflje). An alloy, 
composed piincipaily of iron and chromiuim used as 
a means of adding chronuam lo steels (low. medi- 
utn, and hi$h<ajt»on) and cast iron. Available in 
feveral elassifieaiions and grades, f enerally con- 
taining between 60 and 70% chromium, in crushed 
sizes and lumps up co 75 pounds dut readily dissolve 
in molien sceel. 

ferroconcrete. See concrete. 

fexToelectric A crysislline maierlal such as ban- 
' urn dtanate. monobasic potassium phosphate, Or p^ 
tassium-sodium tartrate (Rochelle salts) d)at, over 
cenain limited tctnpcrawrt ranges, has a namral or 
inherent deformation (polarizeuon) of the electrical 
fields or elections associated with the atoms and 
groups in the ciyjita] lattice. This results in ihc dcvcl- 
opmeni of posidve and negadve poles and a conse- 
quent "diieciion" of potailzauon, which can be rc* 
versed when the crystal is exposed lo an external 
electric field. Ferroelectric ciysiais are internally 
strained and. as a consequence, shour unusual pieio- 
electric and ehsdc properties. 
Use: Capacitors, transducers, computer technology. 
See ceramiCt ferroelectric. 

ferroin chelation group, A functional group 
characterisiic of heicrocycbc ring nitrogen com> 
pounds: 



Among such compounds arc 2.2'<bipyiidine: l.lO- 
phenanthiolinc: and the 2-pyrldyl iriazines. These 
provide a large number of terminal (aC'H) groups 
tJi which the hydrogen can be replaced by many 
chemical groupings (carttoxyl, hydroxy], halogen, 
etc.). Thus, synihesis of an almost endless number Of 
sub&dtuted ferroin reactants lb possible. About 200 
such chelation reagents have synthesized. Fer- 
roin cbeladon chemicals in general form complex 
undissociated cadons with divalem metal ions, e.g.« 
[(CANAFep-. 

ferromagnesite. An inw-beaiing variety of 
magDcsite. 

Use: Refracioiy owing fo iu ability to bOAd under 
heat. 



ferromagnetic oxide. See feirite (2). 



f erromanganese. An alloy consisdng of manga- 
nese (approumately 48%) phiS iron and carbon. 

Available forms; Standard, low-caibon, and medi- 
um-carbon grades in ground, crushed* and hmip 
sizes ranging from 80 mesh lo 75-Ib limips, suitable 
for ladle or Aimace addition. 

Use: Vehicle for adding manganese to steel. 

^ nodules. 

ferromolybdeniim. An alloy, composed largely 
of iron and iDolybdenum, used as a means of adding 
molybdenum to Steel. Engineering steels rarely con- 
tAiD more than 1% molybdenum, stainless steels 
may contain 3%, and tool steels as much as 10%. 
Fenomolybdcnum is availBble in several grades in 
which molybdenum ranges torn 55 to 75% and the 
maximum carbon contest is 1.10%, 0.60%, or 
2J0%. It is generally added in the furnace since ii 
does not oxidize under Steehnaking conditions. Mp 
approximately 1630C. Available in crashed sizes Up 
to one inch. 

fcrroiuobiuin- An alloy of iron and niobium 
made by reducing the ore columbite with silicon. 
Use: Stainless steels and other alloys for welding 
rods. 

ferropboSpbonis. An alloy of iron and phos- 
phorus used in the steel industry for adjustments of 
phosphorus concent of sptdsl steels. 

Grade: (1) 18% phosphorus. (2) 22% phosphorus. 

Use: b preventing thin Sheets from sdcldng together 
when roUed and annealed in bundles. 

ferrosilicon. An alloy of iron and silicon used lo 
add sihcon to steel and iron, d 5.4, insoluble in water. 
Small quantities of silicon deozjdize the iron, and 
larger amounts impart speda) properties. 
Available forms: Six grades containing from 20 to 
95% silicon. The 20% grade is made in a blast 




m 
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tanc lextUes (dyeing and calico phnlidg), noeculuil 
in water and sewage purification, soil conditioner, 
polymcrizauon caialysc me»] pickling, chelated 
iron prodvcu. iniennediatc. 

ferric tallate« See soap (2). 

ferric tannaie. (iron uiuiaie; iron gaJloten- 
nalc). Fc,<C,H,OJ(OH)^ 

Propertie*: Dark-bfown or bluish-black powder. 
Variable composition. Soluble in alkalies and dilute 
acids: insoluble in wai«r. aJcohoU and ether. Com- 
bustible. 

Derivatioo: InteractiOD of fenic acetate and tannic 
add solutions. 
Use: Medicine. 

ferric iribrotnide. See ferric broniide. 

ferric trichloride. See ferric chloride. 

ferric trioxide. See fenic oxide. 

ferric CrisuLfaie. See fenic sulfate. 

ferric vanadate, (iron raetavanadate). 

l^ropectSesi Grayish-brovm powder. Soluble in 
acids: insoluble in water and alcohoL Noncoxnbustj- 
ble. 

DenvfltiODt By adding a soludon of a fenic salt to the 
liquor obtaioed by leaching vanadiuxn ores wiih 
eiusdc-soda solution or by Uuvating stag? Ob- 
tained when vanadium orea are fused with soda BSh« 

etc. 

Grade: TeChAicaJ. 
Use: Metailurgy. 

fcrrile. (1) Iron in the body-centered cubic fonn: 
commonly occun in steels, cast iron, and pig iron at 
approwmately 9 IOC. a and (J iron are the coimnon 
^jneiics of fcmtc. and ihc name is also applied to A 
iron! (2> A compound, a multiple oxide, of feniC 
oudc wiih anoibex oxide, aa sodium ferrite, NaFeO]. 
but more commonly a muliiple oxide crystal. Fcr- 
rius ur made by dissolving hydr^ted fenic oxide ia 
concentrated alkali soludon; by fusing fenic oxide 
with alkali metal chloride, carbonate, or hydroxide; 
or by simply heating metaj oxides with ferric oxide. 
Ceramic feiritea arc made by prcss-fonning pow- 
dered ingredients (with a Under) into a sheet, ihea 
sioieriag or firiag. 

Use: Tbe oxide fenites in iccbfiers on metnory and 
record tapes, for permancoi magnets, semiconduc- 
tors, iasulaziog maleiials, dielectrics, high-frcquen. 
ey componema, asd various related uses b radio, 
i^eviston. radar, computers, and automatic control 
systems. 

f erTO*alloy. An alloy of in» with some element 
other than carbon used as a vehicle for InUOducing 
such BB dement into steel during its manafaciurc. 



The element may alloy with \ht steel by solution or 
as the cartnde, neutralize the harmful impurities by 
combining with them, and separating from the steel 
as flux or slag before solidification. 

ferroboron. A fciro-aUoy used as a hardening 
agent in special steels, ti also is an efficient deoxi- 
dizcf. Boron steel is used in coociolling the operat- 
ing rate Of nuclear rtactois. Two grades axe avail- 
able, 10 and 17% boron. 

*Terrocarbo" ICarbomndum)^ TM for bn^ 
quened or granular silicon carbide. 
Use: Cupola addition in the production of gray iron or 
as a ladle addition lO SieeL Decomposes into its 
componcm elements and acts as a powerful deoxi- 
dizcr and graphiti^er. Machinabiliry and strength of 
the ixon or Steel are increased with no loss of 
hardness. 

ferrocene. (dicyclopeniadicnylinw). (C,H,>.-Fc 
A coordination compound of fenous iron and two 
molecules of cyclopentadjene in which the organic 
portions have typically aromadc cheoaical proper* 
des. Its acaviiy is intermediate bcTwecn phenol and 
anLtole. The firsi compound Showo to have the 
'^sandwich- scrucoire found in cenain types of me- 
tallocene molecules. Two structures of fenocene are 
shown below: 





4^ 

% 





-.Sperties: Orange, crystalline solid: camphorlike 
odor Mp 17i-l74C: resists pyrolysis at 400C. In- 
soluble in water soluble in benzene, edier. and aico- 
hoi. Iron conicni 29.4-30.6%. 
Oerivadon: From ferrous cWOfide and cyclopenta- 
diene sodium. 

Btoartl: Moderate fire risk. Evolves loxic products 
on decomposidon and heating. 

Ijses Addidve to fuel ^S to improve cfllctency of 
eombustioB aad eliminaie smoke, antiknock agent, 
catalyst, coadng for missiles and satellites, high- 
icmpeiatuie hbricam, intermediate for high-lcm- 
peiaEuic polynkcES. UV absorber. 

See meiaUocene. 

ferroccnecarboiylic add ethyl ester. Sec 
ethyl feiTOceaoate. 

14'.feiTocenedicarboxylic add diethyl 
aster. See Ll'-diethyl ferroceooate. 
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